Sonometric study of the normal tricuspid valve annulus in sheep.
Mitral valve dynamic changes during the cardiac cycle have been previously studied in sheep using sonomicrometry. The study aim was to analyze geometric changes of the normal tricuspid annulus in sheep using a similar methodology. This is most likely the first tricuspid valve study using high temporal resolution (200 Hz = 200 data points per second). Thirteen crystals were implanted in seven sheep along the annulus (n = 6), at the tips of papillary muscles (n = 3), at the free edge of the leaflets (n = 3), and at the apex of the left ventricle (n = 1). Recordings (10 s) of crystal distances were used to create a three-dimensional (3D) coordinate system based on the least-squares plane of the annulus, and maximum and minimum values were calculated for length, area, and position in xyz coordinates. During the cardiac cycle, the tricuspid annulus area expanded 28.6 +/- 3.6% with similar maximum expansions of each segment along the annulus: septal (10.4 +/- 1.2%), anterior (13.0 +/- 1.5%), and posterior (14.0 +/- 1.6%). The annulus was saddle-shaped, with a circumferential expansion from elliptical at minimum area to more circular at maximum area. The time delay to maximum leaflet area and maximum papillary area occurred 83 +/- 13 ms and 279 +/- 30 ms respectively after maximum annulus area. The tricuspid valve undergoes continual and complex geometric changes during the cardiac cycle. In addition, the annulus expands significantly due to similar increases in length of the septal and free wall segments. The annulus is not in a single plane, but is saddle-shaped. The expansion and contraction of the tricuspid valve complex is stepwise, and sequential from base to apex.